
<110> Zyskind, JuditfS^pfMjglx^ 
<120> CHITOBIASE AS A REPORTER ENZYME 
<130> ELITRA. 006A 
<140> US 09/630,931 
<141> 2000-08-02 
<150> 60/159,221 
<151> 1999-10-13 
<160> 19 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 1 

gcacatgcat gctggtcatt aaattttcc 29 

<210> 2 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 



<210> 3 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 3 

ctagtctaga tgccgaactc agaagtga 28 



<400> 2 

cggggtacca actcatcctg caatcg 



26 



<210> 4 
<211> 30 
<212> DNA 



1 




<213> Artificial Sequence 



<220> 

<223> Oligonucleotide 



<400> 4 

gcacatgcat gcgggggatg gcttgtagat 



30 



<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 5 

catgatcatg cgacaggttt gatga 25 

<210> 6 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 



<210> 7 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 7 

catgcatgca tgaaacgatg gacacc 26 

<210> 8 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 



<210> 9 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 



<400> 6 

gggggcgcct acctttcacg ag 



22 



<400> 8 

cggggtacca actcatcctg caatcg 



26 



2 



<223> Oligonucleotide 



<400> 9 
cattaatgca tg 

<210> 10 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 

<400> 10 
cattaatgca tg 

<210> 11 
<211> 5826 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pDYK9 



12 



12 



<400> 11 

gaattccgga 

gtgcttattt 

ataggtacat 

tatatcaacg 

aaatctcgat 

ggaacctctt 

ggtatcaaca 

ttattcggcg 

gtttttgagg 

acggggtggt 

cgcactggct 

agaaaaaagg 

tcgctcactg 

cggggcggag 

cggcaaagcc 

caaatcagtg 

ctccctcgtg 

gccgcgtttg 

tggactgtat 

gtcttgagtc 

gatttagagg 

tttggtgact 

accttcgaaa 

agaccaaaac 

atgccgaact 

agagtaggga 

tcgttttatc 

ggatttgaac 

tgccaggcat 

aactcttcct 

atatgcggcg 

aaagtcctgt 



tgagcattca 
ttctttacgg 
tgagcaactg 
gtggtatatc 
aactcaaaaa 
acgtgccgat 
gggacaccag 
caaagtgcgt 
tgctccagtg 
gcgtaacggc 
tactatgttg 
ctgcaccggt 
actcgctacg 
atttcctgga 
gtttttccat 
gtggcgaaac 
cgctctcctg 
tctcattcca 
gcacgaaccc 
caacccggaa 
agttagtctt 
gcgctcctcc 
aaccgccctg 
gatctcaaga 
cagaagtgaa 
actgccaggc 
tgttgtttgt 
gttgcgaagc 
caaattaagc 
gtcgtcatat 
taaatcgtgc 
ggataaatcg 



tcaggcgggc 
tctttaaaaa 
actgaaatgc 
cagtgatttt 
atacgcccgg 
caacgtctca 
gatttattta 
cgggtgatgc 
gcttctgttt 
aaaagcaccg 
gcactgatga 
gcgtcagcag 
ctcggtcgtt 
agatgccagg 
aggctccgcc 
ccgacaggac 
ttcctgcctt 
cgcctgacac 
cccgttcagt 
agacatgcaa 
gaagtcatgc 
aagccagtta 
caaggcggtt 
agatcatctt 
acgccgtagc 
atcaaataaa 
cggtgaacgc 
aacggcccgg 
agaaggccat 
ctacaagcca 
ccgcctcgcg 
ggaaaatctg 



aagaatgtga 
ggccgtaata 
ctcaaaatgt 
tttctccatt 
tagtgatctt 
ttttcgccaa 
ttctgcgaag 
tgccaactta 
ctatcagctg 
ccggacatca 
gggtgtcagt 
aatatgtgat 
cgactgcggc 
aagatactta 
cccctgacaa 
tataaagata 
tcggtttacc 
tcagttccgg 
ccgaccgctg 
aagcaccact 
gccggttaag 
cctcggttca 
ttttcgtttt 
atgcggccgc 
gccgatggta 
acgaaaggct 
tctcctgagt 
agggtggcgg 
cctgacggat 
tcccccgcat 
gcaggatcgt 
tgagaaacag 



ataaaggccg 
tccagctgaa 
tctttacgat 
ttagcttcct 
atttcattat 
aagttggccc 
tgatcttccg 
ctgatttagt 
tccctcctgt 
gcgctagcgg 
gaagtgcttc 
acaggatata 
gagcggaaat 
acagggaagt 
gcatcacgaa 
ccaggcgttt 
ggtgtcattc 
gtaggcagtt 
cgccttatcc 
ggcagcagcc 
gctaaactga 
aagagttggt 
cagagcaaga 
atcagataaa 
gtgtggggtc 
cagtcgaaag 
aggacaaatc 
gcaggacgcc 
ggcctttttg 
gctggtcatt 
ttacacttag 
aagatctctt 



gataaaactt 
cggtctggtt 
gccattggga 
tagctcctga 
ggtgaaagtt 
agggcttccc 
tcacaggtat 
gtatgatggt 
tcagctactg 
agtgtgcggc 
atgtggcagg 
ttccgcttcc 
ggcttacgaa 
gagagggccg 
atctgacgct 
cccctggcgg 
cgctgttatg 
cgctccaagc 
ggtaactatc 
actggtaatt 
aaggacaagt 
agctcagaga 
gattacgcgc 
atatttctag 
tccccatgcg 
actgggcctt 
cgccgggagc 
cgccataaac 
cgtttctaca 
aaattttcca 
cgagttctgg 
gcgcagttta 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 



3 



ggctatgatc cgcggtcccg atcgttttgc aggatcttga tcgggcatat aaccgcagac 1980 

agcggttcgt gcgtcaccct caagcagggt cttttcgacg tacgtcaaca atcatgaatg 204 0 

tttcagcctt agtcattatc gacttttgtt cgagtggagt ccgccgtgtc actttcgctt . 2100 

tggcagcagt gtcttgcccg attgcaggat gagttggtac cgagctctga gcaacaagtt 2160 

gtaaactcac tggctgataa ccttgatatc caatatgaag tgttaactaa ccatggtgct 2220 

aacgaaggtc ttgcgtgcca agatatgggc gcagaatggg cttcttgtaa caaagtaaac 2280 

atgacgcttg ttaaccaagg tgaagctgtt gactcaaaag attgggctat ttacttccac 234 0 

agcattcgtc tgattctgga tgttgacaac gagcagttca aaatctctcg tgtaacgggt 2400 

gacctacata agctagaacc aacagataag tttgacggct tcgctgccgg tgaagaggtt 2460 

gttcttccat tggttggtga atactggcaa ctatttgaaa ctgacttcat gccgggtgca 2520 

ttcgtttctg ctccaaacgc agaacctaag atgattgctt ctctaaatac tgaagatgtt 2580 

gcgtcttttg tgacgggtct tgaaggtaac aacctaaaac gtacaccaga tgacaacaat 2 64 0 

gtatttgcaa acgctgtgtc tcgttttgag aaaaacgaag acctagcaac acaagacgta 2700 

tcaaccacgt tactaccaac accaatgcac gttgaagcgg gtaaaggcaa agtagatatc 27 60 

gcggatggta ttgcgctgcc taaagacgca ttcgatgcga ctcagttcgc agcgattcaa 2820 

gatcgtgcag aagtggtagg tgtggacgtt cgtggtgatc ttcctgtaag catcactgtt 2880 

gttcctgcag acttcaccgg tgaattagca aaatctggtg cttacgaaat gagcatcaaa 2940 

ggcgacggta ttgtgattaa agcgttcgac caagcaggcg ctttctacgc agtacaatct 3000 

atctttggcc tggtagatag ccaaaatgct gattctctac cacaactgtc tattaaagat 3060 

gcgcctcgtt ttgattaccg tggtgtgatg gtggatgtgg ctcgtaactt ccactctaag 3120 

gacgcaatcc ttgcaacgct agaccaaatg gcagcgtaca agatgaacaa acttcacctt 3180 

cacctaaccg atgatgaagg ctggcgttta gaaatcccgg gtctgcctga gctgacagaa 324 0 

gtgggtgcta accgttgttt cgatacacaa gagaaaagct gtttactgcc tcagcttggc 3300 

tctggtccaa cgacagacaa ctttggctct ggctacttca gcaaagcaga ctacgtggaa 3360 

atcttgaaat acgcgaaagc acgtaacatt gaagtgattc cagaaatcga tatgccagct 3420 

cacgctcgtg cagcagtagt atcaatggaa gctcgttacg accgcctaat ggaagaaggt 3480 

aaagaagctg aagcgaacga ataccgtctg atggatcctc aagatacatc aaacgtaacg 3.540 

acggttcagt tctacaataa gcaaagcttc atcaacccat gtatggaatc ttcaactcgc 3600 

tttgttgata aggtgatttc agaagtggca gcaatgcacc aagaagctgg cgctccacta 3660 

acaacttggc acttcggtgg tgacgaagcg aagaacatca agctaggtgc tggtttccaa 3720 

gacgttaacg cagaagataa agtaagctgg aaaggcacga ttgacctgtc taaacaagac 3780 

aagccgtttg cacagtctcc acaatgtcag acgctaatca cagatggcac agtcagtgac 3840 

tttgctcacc taccaagcca cttcgcggaa gaagtgtcga agattgttgc tgagaaaggc 3900 

attccaaact tccaagcttg gcaagatggt ttgaaataca gtgacggcga aaaagcgttc 3960 

gctacagaaa atactcgcgt aaacttctgg gacgttctgt actggggcgg tacttcctca 4 020 

gtgtacgagt ggtctaagaa aggttacgac gtgattgttt ctaacccaga ttacgtgtac 4080 

atggatatgc catacgaagt tgacccgaaa gagcgtggtt actactgggc aacacgtgca 4140 

acggatactc gtaagatgtt tggctttgca ccagagaaca tgcctcaaaa cgcagaaact 4200 

tctgtagatc gcgatggcaa tggctttact ggtaaaggtg aaatcgaagc gaaacctttc 4260 

tacggtctat ctgcacaact ttggtctgag acagtacgta acgacgagca atacgagtac 4320 

atggtattcc ctcgcgtcct cgctgctgct cagcgtgcat ggcaccgtgc tgactgggaa 4380 

aacgactaca aagttggtgt tgagtactcg caaaactcta atctagttga taaagcatcg 4440 

ctaaaccaag actacaaccg ctttgcgaac gtacttggtc aacgtgaact ggctaagcta 4500 

gaaaaatcag gtattgacta ccgcctacca gtaccaggtg caaaagtaga agatggtaag 4560 

ctagcaatga acgttcagtt ccctggcgta acgcttcaat actctctgga tggtgagaac 4 620 

tggttgactt atgcagacaa cgctcgtcca aatgtaactg gtgaagtctt catccgctcg 4 680 

gtatctgcga caggtgagaa ggtaagccgt atcactagcg tgaaataata gcgctcagta 4740 

ttcactaaaa tcatagttcc ttactcaaag ccctcaactt atgttggggg ctttgtttat 4800 

ttttcttcgg aaaataagcg tgatcatgcg acaggtttga tgacaaaaaa ttagcgcaag 4 8 60 

aagacaaaaa tcaccttgcg ctaatgctct gttacaggtc actaatacca tctaagtagt 4 920 

tgattcatag tgactgcata tgttgtgttt tacagtatta tgtagtctgt tttttatgca 4 980 

aaatctaatt taatatattg atatttatat cattttacgt ttctcgttca gcttttttat 5040 

actaagttgg cattataaaa aagcattgct tatcaatttg ttgcaacgaa caggtcacta 5100 

tcagtcaaaa taaaatcatt atttgatttc aattttgtcc cactccctgc ctctgtcatc 5160 

acgatactgt gatgccatgg tgtccgactt atgcccgaga agatgttgag caaacttatc 5220 

gcttatctgc ttctcataga gtcttgcaga caaactgcgc aactcgtgaa aggtaggcgc 5280 

ccccggtcga atttgctttc gaatttctgc cattcatccg cttattatca cttattcagg 5340 



4 



180 
240 
300 



420 
480 



cgtagcacca ggcgtttaag ggcaccaata actgccttaa aaaaattacg ccccgccctg 5400 

ccactcatcg cagtactgtt gtaattcatt aagcattctg ccgacatgga agccatcaca 54 60 

gacggcatga tgaacctgaa tcgccagcgg catcagcacc ttgtcgcctt gcgtataata 5520 

tttgcccatg gtgaaaacgg gggcgaagaa gttgtccata ttggccacgt ttaaatcaaa 5580 

actggtgaaa ctcacccagg gattggctga gacgaaaaac atattctcaa taaacccttt 5640 

agggaaatag gccaggtttt caccgtaaca cgccacatct tgcgaatata tgtgtagaaa 5700 

ctgccggaaa tcgtcgtggt attcactcca gagcgatgaa aacgtttcag tttgctcatg 57 60 

gaaaacggtg taacaagggt gaacactatc ccatatcacc agctcaccgt ctttcattgc 5820 

catacg 5826 

<210> 12 
<211> 6071 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pDYKll 
<400> 12 

gaattccgga tgagcattca tcaggcgggc aagaatgtga ataaaggccg gataaaactt 60 
gtgcttattt ttctttacgg tctttaaaaa ggccgtaata tccagctgaa cggtctggtt 120 
ataggtacat tgagcaactg actgaaatgc ctcaaaatgt tctttacgat gccattggga 
tatatcaacg gtggtatatc cagtgatttt tttctccatt ttagcttcct tagctcctga 
aaatctcgat aactcaaaaa atacgcccgg tagtgatctt atttcattat ggtgaaagtt 
ggaacctctt acgtgccgat caacgtctca ttttcgccaa aagttggccc agggcttccc 360 
ggtatcaaca gggacaccag gatttattta ttctgcgaag tgatcttccg tcacaggtat 
ttattcggcg caaagtgcgt cgggtgatgc tgccaactta ctgatttagt gtatgatggt 
gtttttgagg tgctccagtg gcttctgttt ctatcagctg tccctcctgt tcagctactg 540 
acggggtggt gcgtaacggc aaaagcaccg ccggacatca gcgctagcgg agtgtgcggc 600 
cgcactggct tactatgttg gcactgatga gggtgtcagt gaagtgcttc atgtggcagg 660 
agaaaaaagg ctgcaccggt gcgtcagcag aatatgtgat acaggatata ttccgcttcc 720 
tcgctcactg actcgctacg ctcggtcgtt cgactgcggc gagcggaaat ggcttacgaa 
cggggcggag atttcctgga agatgccagg aagatactta acagggaagt gagagggccg 
cggcaaagcc gtttttccat aggctccgcc cccctgacaa gcatcacgaa atctgacgct 
caaatcagtg gtggcgaaac ccgacaggac tataaagata ccaggcgttt cccctggcgg 
ctccctcgtg cgctctcctg ttcctgcctt tcggtttacc ggtgtcattc cgctgttatg 
gccgcgtttg tctcattcca cgcctgacac tcagttccgg gtaggcagtt cgctccaagc 
tggactgtat gcacgaaccc cccgttcagt ccgaccgctg cgccttatcc ggtaactatc 1140 
gtcttgagtc caacccggaa agacatgcaa aagcaccact ggcagcagcc actggtaatt 1200 
gatttagagg agttagtctt gaagtcatgc gccggttaag gctaaactga aaggacaagt 1260 
tttggtgact gcgctcctcc aagccagtta cctcggttca aagagttggt agctcagaga 1320 
accttcgaaa aaccgccctg caaggcggtt ttttcgtttt cagagcaaga gattacgcgc 1380 
agaccaaaac gatctcaaga agatcatctt atgcggccgc atcagataaa atatttctag 1440 
atgccgaact cagaagtgaa acgccgtagc gccgatggta gtgtggggtc tccccatgcg 1500 
agagtaggga actgccaggc atcaaataaa acgaaaggct cagtcgaaag actgggcctt 1560 
tcgttttatc tgttgtttgt cggtgaacgc tctcctgagt aggacaaatc cgccgggagc 1620 
ggatttgaac gttgcgaagc aacggcccgg agggtggcgg gcaggacgcc cgccataaac 1680 
tgccaggcat caaattaagc agaaggccat cctgacggat ggcctttttg cgtttctaca 1740 
aactcttcct gtcgtcatat ctacaagcca tcccccgcat gcatgaaacg atggacaccg 1800 
aagccatggg tgattaaaga ggccggattg taataattgt acactccgga gtcaattctc 
tttccttatt taccgcgctt ttccgcacct tttcgcaggg aaaatgtacg acctcacacc 
agtggaaacc agcatggcgc gccgggtgga ggattatacg ggctgatggg taaagcgcaa 1980 

2040 
2100 



780 
840 
900 
960 
1020 
1080 



1860 
1920 



ggatcgtcct ggatctttat tagatcgatt aagccaattt ttgtctatgg tcattaaatt 

ttccaatatg cggcgtaaat cgtgcccgcc tcgcggcagg atcgtttaca cttagcgagt 

tctggaaagt cctgtggata aatcgggaaa atctgtgaga aacagaagat ctcttgcgca 2160 

gtttaggcta tgatccgcgg tcccgatcgt tttgcaggat cttgatcggg catataaccg 2220 

cagacagcgg ttcgtgcgtc accctcaagc agggtctttt cgacgtacgt caacaatcat 



2280 



5 



gaatgtttca 
cgctttggca 
aagttgtaaa 
gtgctaacga 
taaacatgac 
tccacagcat 
cgggtgacct 
aggttgttct 
gtgcattcgt 
atgttgcgtc 
acaatgtatt 
acgtatcaac 
atatcgcgga 
ttcaagatcg 
ctgttgttcc 
tcaaaggcga 
aatctatctt 
aagatgcgcc 
ctaaggacgc 
accttcacct 
cagaagtggg 
ttggctctgg 
tggaaatctt 
cagctcacgc 
aaggtaaaga 
taacgacggt 
ctcgctttgt 
cactaacaac 
tccaagacgt 
aagacaagcc 
gtgactttgc 
aaggcattcc 
cgttcgctac 
cctcagtgta 
tgtacatgga 
gtgcaacgga 
aaacttctgt 
ctttctacgg 
agtacatggt 
gggaaaacga 
catcgctaaa 
agctagaaaa 
gtaagctagc 
agaactggtt 
gctcggtatc 
cagtattcac 
tttatttttc 
gcaagaagac 
gtagttgatt 
atgcaaaatc 
tttatactaa 
cactatcagt 
tcatcacgat 
ttatcgctta 
ggcgcccccg 
tcaggcgtag 
ccctgccact 



gccttagtca 
gcagtgtctt 
ctcactggct 
aggtcttgcg 
gcttgttaac 
tcgtctgatt 
acataagcta 
tccattggtt 
ttctgctcca 
ttttgtgacg 
tgcaaacgct 
cacgttacta 
tggtattgcg 
tgcagaagtg 
tgcagacttc 
cggtattgtg 
tggcctggta 
tcgttttgat 
aatccttgca 
aaccgatgat 
tgctaaccgt 
tccaacgaca 
gaaatacgcg 
tcgtgcagca 
agctgaagcg 
tcagttctac 
tgataaggtg 
ttggcacttc 
taacgcagaa 
gtttgcacag 
tcacctacca 
aaacttccaa 
agaaaatact 
cgagtggtct 
tatgccatac 
tactcgtaag 
agatcgcgat 
tctatctgca 
attccctcgc 
ctacaaagtt 
ccaagactac 
atcaggtatt 
aatgaacgtt 
gacttatgca 
tgcgacaggt 
taaaatcata 
ttcggaaaat 
aaaaatcacc 
catagtgact 
taatttaata 
gttggcatta 
caaaataaaa 
actgtgatgc 
tctgcttctc 
gtcgaatttg 
caccaggcgt 
catcgcagta 



ttatcgactt 
gcccgattgc 
gataaccttg 
tgccaagata 
caaggtgaag 
ctggatgttg 
gaaccaacag 
ggtgaatact 
aacgcagaac 
ggtcttgaag 
gtgtctcgtt 
ccaacaccaa 
ctgcctaaag 
gtaggtgtgg 
accggtgaat 
attaaagcgt 
gatagccaaa 
taccgtggtg 
acgctagacc 
gaaggctggc 
tgtttcgata 
gacaactttg 
aaagcacgta 
gtagtatcaa 
aacgaatacc 
aataagcaaa 
atttcagaag 
ggtggtgacg 
gataaagtaa 
tctccacaat 
agccacttcg 
gcttggcaag 
cgcgtaaact 
aagaaaggtt 
gaagttgacc 
atgtttggct 
ggcaatggct 
caactttggt 
gtcctcgctg 
ggtgttgagt 
aaccgctttg 
gactaccgcc 
cagttccctg 
gacaacgctc 
gagaaggtaa 
gttccttact 
aagcgtgatc 
ttgcgctaat 
gcatatgttg 
tattgatatt 
taaaaaagca 
tcattatttg 
catggtgtcc 
atagagtctt 
ctttcgaatt 
ttaagggcac 
ctgttgtaat 



ttgttcgagt 
aggatgagtt 
atatccaata 
tgggcgcaga 
ctgttgactc 
acaacgagca 
ataagtttga 
ggcaactatt 
ctaagatgat 
gtaacaacct 
ttgagaaaaa 
tgcacgttga 
acgcattcga 
acgttcgtgg 
tagcaaaatc 
tcgaccaagc 
atgctgattc 
tgatggtgga 
aaatggcagc 
gtttagaaat 
cacaagagaa 
gctctggcta 
acattgaagt 
tggaagctcg 
gtctgatgga 
gcttcatcaa 
tggcagcaat 
aagcgaagaa 
gctggaaagg 
gtcagacgct 
cggaagaagt 
atggtttgaa 
tctgggacgt 
acgacgtgat 
cgaaagagcg 
ttgcaccaga 
ttactggtaa 
ctgagacagt 
ctgctcagcg 
actcgcaaaa 
cgaacgtact 
taccagtacc 
gcgtaacgct 
gtccaaatgt 
gccgtatcac 
caaagccctc 
atgcgacagg 
gctctgttac 
tgttttacag 
tatatcattt 
ttgcttatca 
atttcaattt 
gacttatgcc 
gcagacaaac 
tctgccattc 
caataactgc 
tcattaagca 



ggagtccgcc 
ggtaccgagc 
tgaagtgtta 
atgggcttct 
aaaagattgg 
gttcaaaatc 
cggcttcgct 
tgaaactgac 
tgcttctcta 
aaaacgtaca 
cgaagaccta 
agcgggtaaa 
tgcgactcag 
tgatcttcct 
tggtgcttac 
aggcgctttc 
tctaccacaa 
tgtggctcgt 
gtacaagatg 
cccgggtctg 
aagctgttta 
cttcagcaaa 
gattccagaa 
ttacgaccgc 
tcctcaagat 
cccatgtatg 
gcaccaagaa 
catcaagcta 
cacgattgac 
aatcacagat 
gtcgaagatt 
atacagtgac 
tctgtactgg 
tgtttctaac 
tggttactac 
gaacatgcct 
aggtgaaatc 
acgtaacgac 
tgcatggcac 
ctctaatcta 
tggtcaacgt 
aggtgcaaaa 
tcaatactct 
aactggtgaa 
tagcgtgaaa 
aacttatgtt 
tttgatgaca 
aggtcactaa 
tattatgtag 
tacgtttctc 
atttgttgca 
tgtcccactc 
cgagaagatg 
tgcgcaactc 
atccgcttat 
cttaaaaaaa 
ttctgccgac 



gtgtcacttt 
tctgagcaac 
actaaccatg 
tgtaacaaag 
gctatttact 
tctcgtgtaa 
gccggtgaag 
ttcatgccgg 
aatactgaag 
ccagatgaca 
gcaacacaag 
ggcaaagtag 
ttcgcagcga 
gtaagcatca 
gaaatgagca 
tacgcagtac 
ctgtctatta 
aacttccact 
aacaaacttc 
cctgagctga 
ctgcctcagc 
gcagactacg 
atcgatatgc 
ctaatggaag 
acatcaaacg 
gaatcttcaa 
gctggcgctc 
ggtgctggtt 
ctgtctaaac 
ggcacagtca 
gttgctgaga 
ggcgaaaaag 
ggcggtactt 
ccagattacg 
tgggcaacac 
caaaacgcag 
gaagcgaaac 
gagcaatacg 
cgtgctgact 
gttgataaag 
gaactggcta 
gtagaagatg 
ctggatggtg 
gtcttcatcc 
taatagcgct 
gggggctttg 
aaaaattagc 
taccatctaa 
tctgtttttt 
gttcagcttt 
acgaacaggt 
cctgcctctg 
ttgagcaaac 
gtgaaaggta 
tatcacttat 
ttacgccccg 
atggaagcca 



2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
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tcacagacgg catgatgaac 
taatatttgc ccatggtgaa 
tcaaaactgg tgaaactcac 
cctttaggga aataggccag 
agaaactgcc ggaaatcgtc 
tcatggaaaa cggtgtaaca 
attgccatac g 



ctgaatcgcc agcggcatca gcaccttgtc gccttgcgta 
aacgggggcg aagaagttgt ccatattggc cacgtttaaa 
ccagggattg gctgagacga aaaacatatt ctcaataaac 
gttttcaccg taacacgcca catcttgcga atatatgtgt 
gtggtattca ctccagagcg atgaaaacgt ttcagtttgc 
agggtgaaca ctatcccata tcaccagctc accgtctttc 



5760 
5820 
5880 
5940 
6000 
6060 
6071 



<210> 13 
<211> 5641 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pJMF3 
<400> 13 

gaattccgga tgagcattca tcaggcgggc aagaatgtga ataaaggccg gataaaactt 60 

gtgcttattt ttctttacgg tctttaaaaa ggccgtaata tccagctgaa cggtctggtt 120 

ataggtacat tgagcaactg actgaaatgc ctcaaaatgt tctttacgat gccattggga 180 

tatatcaacg gtggtatatc cagtgatttt tttctccatt ttagcttcct tagctcctga 240 

aaatctcgat aactcaaaaa atacgcccgg tagtgatctt atttcattat ggtgaaagtt 300 

ggaacctctt acgtgccgat caacgtctca ttttcgccaa aagttggccc agggcttccc 360 

ggtatcaaca gggacaccag gatttattta ttctgcgaag tgatcttccg tcacaggtat 420 

ttattcggcg caaagtgcgt cgggtgatgc tgccaactta ctgatttagt gtatgatggt 4 80 

gtttttgagg tgctccagtg gcttctgttt ctatcagctg tccctcctgt tcagctactg 540 

acggggtggt gcgtaacggc aaaagcaccg ccggacatca gcgctagcgg agtgtgcggc 600 

cgcactggct tactatgttg gcactgatga gggtgtcagt gaagtgcttc atgtggcagg 660 

agaaaaaagg ctgcaccggt gcgtcagcag aatatgtgat acaggatata ttccgcttcc 720 

tcgctcactg actcgctacg ctcggtcgtt cgactgcggc gagcggaaat ggcttacgaa 780 

cggggcggag atttcctgga agatgccagg aagatactta acagggaagt gagagggccg 840 

cggcaaagcc gtttttccat aggctccgcc cccctgacaa gcatcacgaa atctgacgct 900 

caaatcagtg gtggcgaaac ccgacaggac tataaagata ccaggcgttt cccctggcgg 960 

ctccctcgtg cgctctcctg ttcctgcctt tcggtttacc ggtgtcattc cgctgttatg 1020 

gccgcgtttg tctcattcca cgcctgacac tcagttccgg gtaggcagtt cgctccaagc 1080 

tggactgtat gcacgaaccc cccgttcagt ccgaccgctg cgccttatcc ggtaactatc 1140 

gtcttgagtc caacccggaa agacatgcaa aagcaccact ggcagcagcc actggtaatt 1200 

gatttagagg agttagtctt gaagtcatgc gccggttaag gctaaactga aaggacaagt 1260 

tttggtgact gcgctcctcc aagccagtta cctcggttca aagagttggt agctcagaga 1320 

accttcgaaa aaccgccctg caaggcggtt ttttcgtttt cagagcaaga gattacgcgc 1380 

agaccaaaac gatctcaaga agatcatctt atgcggccgc atcagataaa atatttctag 1440 

atgccgaact cagaagtgaa acgccgtagc gccgatggta gtgtggggtc tccccatgcg 1500 

agagtaggga actgccaggc atcaaataaa acgaaaggct cagtcgaaag actgggcctt 1560 

tcgttttatc tgttgtttgt cggtgaacgc tctcctgagt aggacaaatc cgccgggagc 1620 

ggatttgaac gttgcgaagc aacggcccgg agggtggcgg gcaggacgcc cgccataaac 1680 

tgccaggcat caaattaagc agaaggccat cctgacggat ggcctttttg cgtttctaca 1740 

aactcttcct gtcgtcatat ctacaagcca tcccccgcat gcattaatgt gagttagctc 1800 

actcattagg caccccaggc tttacacttt atgcttccgg ctcgtatgtt gtgtggaatt 1860 

gtgagcggat aacaatttca cacaggaaac agctatgacc atgattacgc caagcttgca 1920 

tgcctgcagg tcgactctag aggatccccg ggtaccgagc tctgagcaac aagttgtaaa 1980 

ctcactggct gataaccttg atatccaata tgaagtgtta actaaccatg gtgctaacga 2040 

aggtcttgcg tgccaagata tgggcgcaga atgggcttct tgtaacaaag taaacatgac 2100 

gcttgttaac caaggtgaag ctgttgactc aaaagattgg gctatttact tccacagcat 2160 

tcgtctgatt ctggatgttg acaacgagca gttcaaaatc tctcgtgtaa cgggtgacct 2220 

acataagcta gaaccaacag ataagtttga cggcttcgct gccggtgaag aggttgttct 2280 

tccattggtt ggtgaatact ggcaactatt tgaaactgac ttcatgccgg gtgcattcgt 2340 

ttctgctcca aacgcagaac ctaagatgat tgcttctcta aatactgaag atgttgcgtc 2400 

ttttgtgacg ggtcttgaag gtaacaacct aaaacgtaca ccagatgaca acaatgtatt 24 60 
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tgcaaacgct gtgtctcgtt ttgagaaaaa cgaagaccta gcaacacaag acgtatcaac 2520 

cacgttacta ccaacaccaa tgcacgttga agcgggtaaa ggcaaagtag atatcgcgga 2580 

tggtattgcg ctgcctaaag acgcattcga tgcgactcag ttcgcagcga ttcaagatcg 2640 

tgcagaagtg gtaggtgtgg acgttcgtgg tgatcttcct gtaagcatca ctgttgttcc 2700 

tgcagacttc accggtgaat tagcaaaatc tggtgcttac gaaatgagca tcaaaggcga 2760 

cggtattgtg attaaagcgt tcgaccaagc aggcgctttc tacgcagtac aatctatctt 2820 

tggcctggta gatagccaaa atgctgattc tctaccacaa ctgtctatta aagatgcgcc 2880 

tcgttttgat taccgtggtg tgatggtgga tgtggctcgt aacttccact ctaaggacgc 2940 

aatccttgca acgctagacc aaatggcagc gtacaagatg aacaaacttc accttcacct 3000 

aaccgatgat gaaggctggc gtttagaaat cccgggtctg cctgagctga cagaagtggg 3060 

tgctaaccgt tgtttcgata cacaagagaa aagctgttta ctgcctcagc ttggctctgg 3120 

tccaacgaca gacaactttg gctctggcta cttcagcaaa gcagactacg tggaaatctt 3180 

gaaatacgcg aaagcacgta acattgaagt gattccagaa atcgatatgc cagctcacgc 3240 

tcgtgcagca gtagtatcaa tggaagctcg ttacgaccgc ctaatggaag aaggtaaaga 3300 

agctgaagcg aacgaatacc gtctgatgga tcctcaagat acatcaaacg taacgacggt 3360 

tcagttctac aataagcaaa gcttcatcaa cccatgtatg gaatcttcaa ctcgctttgt 3420 

tgataaggtg atttcagaag tggcagcaat gcaccaagaa gctggcgctc cactaacaac 3480 

ttggcacttc ggtggtgacg aagcgaagaa catcaagcta ggtgctggtt tccaagacgt 3540 

taacgcagaa gataaagtaa gctggaaagg cacgattgac ctgtctaaac aagacaagcc 3600 

gtttgcacag tctccacaat gtcagacgct aatcacagat ggcacagtca gtgactttgc 3660 

tcacctacca agccacttcg cggaagaagt gtcgaagatt gttgctgaga aaggcattcc 3720 

aaacttccaa gcttggcaag atggtttgaa atacagtgac ggcgaaaaag cgttcgctac 3780 

agaaaatact cgcgtaaact tctgggacgt tctgtactgg ggcggtactt cctcagtgta 3840 

cgagtggtct aagaaaggtt acgacgtgat tgtttctaac ccagattacg tgtacatgga 3900 

tatgccatac gaagttgacc cgaaagagcg tggttactac tgggcaacac gtgcaacgga 3960 

tactcgtaag atgtttggct ttgcaccaga gaacatgcct caaaacgcag aaacttctgt 4020 

agatcgcgat ggcaatggct ttactggtaa aggtgaaatc gaagcgaaac ctttctacgg 4080 

tctatctgca caactttggt ctgagacagt acgtaacgac gagcaatacg agtacatggt 4140 

attccctcgc gtcctcgctg ctgctcagcg tgcatggcac cgtgctgact gggaaaacga 4200 

ctacaaagtt ggtgttgagt actcgcaaaa ctctaatcta gttgataaag catcgctaaa 4260 

ccaagactac aaccgctttg cgaacgtact tggtcaacgt gaactggcta agctagaaaa 4320 

atcaggtatt gactaccgcc taccagtacc aggtgcaaaa gtagaagatg gtaagctagc 4380 

aatgaacgtt cagttccctg gcgtaacgct tcaatactct ctggatggtg agaactggtt 4440 

gacttatgca gacaacgctc gtccaaatgt aactggtgaa gtcttcatcc gctcggtatc 4500 

tgcgacaggt gagaaggtaa gccgtatcac tagcgtgaaa taatagcgct cagtattcac 4560 

taaaatcata gttccttact caaagccctc aacttatgtt gggggctttg tttatttttc 4620 

ttcggaaaat aagcgtgatc atgcgacagg tttgatgaca aaaaattagc gcaagaagac 4 680 

aaaaatcacc ttgcgctaat gctctgttac aggtcactaa taccatctaa gtagttgatt 4740 

catagtgact gcatatgttg tgttttacag tattatgtag tctgtttttt atgcaaaatc 4800 

taatttaata tattgatatt tatatcattt tacgtttctc gttcagcttt tttatactaa 4860 

gttggcatta taaaaaagca ttgcttatca atttgttgca acgaacaggt cactatcagt 4920 

caaaataaaa tcattatttg atttcaattt tgtcccactc cctgcctctg tcatcacgat 4980 

actgtgatgc catggtgtcc gacttatgcc cgagaagatg ttgagcaaac ttatcgctta 5040 

tctgcttctc atagagtctt gcagacaaac tgcgcaactc gtgaaaggta ggcgcccccg 5100 

gtcgaatttg ctttcgaatt tctgccattc atccgcttat tatcacttat tcaggcgtag 5160 

caccaggcgt ttaagggcac caataactgc cttaaaaaaa ttacgccccg ccctgccact 5220 

catcgcagta ctgttgtaat tcattaagca ttctgccgac atggaagcca tcacagacgg 5280 

catgatgaac ctgaatcgcc agcggcatca gcaccttgtc gccttgcgta taatatttgc 5340 

ccatggtgaa aacgggggcg aagaagttgt ccatattggc cacgtttaaa tcaaaactgg 5400 

tgaaactcac ccagggattg gctgagacga aaaacatatt ctcaataaac cctttaggga 54 60 

aataggccag gttttcaccg taacacgcca catcttgcga atatatgtgt agaaactgcc 5520 

ggaaatcgtc gtggtattca ctccagagcg atgaaaacgt ttcagtttgc tcatggaaaa 5580 

cggtgtaaca agggtgaaca ctatcccata tcaccagctc accgtctttc attgccatac 5640 

9 5641 

<210> 14 
<211> 5670 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pJMF4 
<400> 14 

gaattccgga tgagcattca tcaggcgggc aagaatgtga ataaaggccg gataaaactt 60 

gtgcttattt ttctttacgg tctttaaaaa ggccgtaata tccagctgaa cggtctggtt 120 

ataggtacat tgagcaactg actgaaatgc ctcaaaatgt tctttacgat gccattggga 180 

tatatcaacg gtggtatatc cagtgatttt tttctccatt ttagcttcct tagctcctga 240 

aaatctcgat aactcaaaaa atacgcccgg tagtgatctt atttcattat ggtgaaagtt 300 

ggaacctctt acgtgccgat caacgtctca ttttcgccaa aagttggccc agggcttccc 360 

ggtatcaaca gggacaccag gatttattta ttctgcgaag tgatcttccg tcacaggtat 420 

ttattcggcg caaagtgcgt cgggtgatgc tgccaactta ctgatttagt gtatgatggt 480 

gtttttgagg tgctccagtg gcttctgttt ctatcagctg tccctcctgt tcagctactg 540 

acggggtggt gcgtaacggc aaaagcaccg ccggacatca gcgctagcgg agtgtgcggc 600 

cgcactggct tactatgttg gcactgatga gggtgtcagt gaagtgcttc atgtggcagg 660 

agaaaaaagg ctgcaccggt gcgtcagcag aatatgtgat acaggatata ttccgcttcc 720 

tcgctcactg actcgctacg ctcggtcgtt cgactgcggc gagcggaaat ggcttacgaa 780 

cggggcggag atttcctgga agatgccagg aagatactta acagggaagt gagagggccg 840 

cggcaaagcc gtttttccat aggctccgcc cccctgacaa gcatcacgaa atctgacgct 900 

caaatcagtg gtggcgaaac ccgacaggac tataaagata ccaggcgttt cccctggcgg 960 

ctccctcgtg cgctctcctg ttcctgcctt tcggtttacc ggtgtcattc cgctgttatg 1020 

gccgcgtttg tctcattcca cgcctgacac tcagttccgg gtaggcagtt cgctccaagc 1080 

tggactgtat gcacgaaccc cccgttcagt ccgaccgctg cgccttatcc ggtaactatc 1140 

gtcttgagtc caacccggaa agacatgcaa aagcaccact ggcagcagcc actggtaatt 1200 

gatttagagg agttagtctt gaagtcatgc gccggttaag gctaaactga aaggacaagt 1260 

tttggtgact gcgctcctcc aagccagtta cctcggttca aagagttggt agctcagaga 1320 

accttcgaaa aaccgccctg caaggcggtt ttttcgtttt cagagcaaga gattacgcgc 1380 

agaccaaaac gatctcaaga agatcatctt atgcggccgc atcagataaa atatttctag 1440 

atgccgaact cagaagtgaa acgccgtagc gccgatggta gtgtggggtc tccccatgcg 1500 

agagtaggga actgccaggc atcaaataaa acgaaaggct cagtcgaaag actgggcctt 1560 

tcgttttatc tgttgtttgt cggtgaacgc tctcctgagt aggacaaatc cgccgggagc 1620 

ggatttgaac gttgcgaagc aacggcccgg agggtggcgg gcaggacgcc cgccataaac 1680 

tgccaggcat caaattaagc agaaggccat cctgacggat ggcctttttg cgtttctaca 1740 

aactcttcct gtcgtcatat ctacaagcca tcccccgcat gcattaatgt gagttagctc 1800 

actcattagg caccccaggc tttacacttt atgcttccgg ctcgtatgtt gtgtggaatt 1860 

gtgagcggat aacaatttca cacaggaaac agctatgacc atgattacgc caagcttgca 1920 

tgcctgcagg tcgactctag aggatccccg ggtaccgagc tctgagcaac aagttgtaaa 1980 

ctcactggct gataaccttg atatccaata tgaagtgtta actaaccatg gtgctaacga 2040 

aggtcttgcg tgccaagata tgggcgcaga atgggcttct tgtaacaaag taaacatgac 2100 

gcttgttaac caaggtgaag ctgttgactc aaaagattgg gctatttact tccacagcat 2160 

tcgtctgatt ctggatgttg acaacgagca gttcaaaatc tctcgtgtaa cgggtgacct 2220 

acataagcta gaaccaacag ataagtttga cggcttcgct gccggtgaag aggttgttct 2280 

tccattggtt ggtgaatact ggcaactatt tgaaactgac ttcatgccgg gtgcattcgt 2340 

ttctgctcca aacgcagaac ctaagatgat tgcttctcta aatactgaag atgttgcgtc 2400 

ttttgtgacg ggtcttgaag gtaacaacct aaaacgtaca ccagatgaca acaatgtatt 2460 

tgcaaacgct gtgtctcgtt ttgagaaaaa cgaagaccta gcaacacaag acgtatcaac 2520 

cacgttacta ccaacaccaa tgcacgttga agcgggtaaa ggcaaagtag atatcgcgga 2580 

tggtattgcg ctgcctaaag acgcattcga tgcgactcag ttcgcagcga ttcaagatcg 2640 

tgcagaagtg gtaggtgtgg acgttcgtgg tgatcttcct gtaagcatca ctgttgttcc 2700 

tgcagacttc accggtgaat tagcaaaatc tggtgcttac gaaatgagca tcaaaggcga 2760 

cggtattgtg attaaagcgt tcgaccaagc aggcgctttc tacgcagtac aatctatctt 2820 

tggcctggta gatagccaaa atgctgattc tctaccacaa ctgtctatta aagatgcgcc 2880 

tcgttttgat taccgtggtg tgatggtgga tgtggctcgt aacttccact ctaaggacgc 2940 

aatccttgca acgctagacc aaatggcagc gtacaagatg aacaaacttc accttcacct 3000 
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aaccgatgat gaaggctggc gtttagaaat cccgggtctg cctgagctga cagaagtggg 3060 

tgctaaccgt tgtttcgata cacaagagaa aagctgttta ctgcctcagc ttggctctgg 3120 

tccaacgaca gacaactttg gctctggcta cttcagcaaa gcagactacg tggaaatctt 3180 

gaaatacgcg aaagcacgta acattgaagt gattccagaa atcgatatgc cagctcacgc 3240 

tcgtgcagca gtagtatcaa tggaagctcg ttacgaccgc ctaatggaag aaggtaaaga 3300 

agctgaagcg aacgaatacc gtctgatgga tcctcaagat acatcaaacg taacgacggt 3360 

tcagttctac aataagcaaa gcttcatcaa cccatgtatg gaatcttcaa ctcgctttgt 3420 

tgataaggtg atttcagaag tggcagcaat gcaccaagaa gctggcgctc cactaacaac 34 80 

ttggcacttc ggtggtgacg aagcgaagaa catcaagcta ggtgctggtt tccaagacgt 354 0 

taacgcagaa gataaagtaa gctggaaagg cacgattgac ctgtctaaac aagacaagcc 3600 

gtttgcacag tctccacaat gtcagacgct aatcacagat ggcacagtca gtgactttgc 3660 

tcacctacca agccacttcg cggaagaagt gtcgaagatt gttgctgaga aaggcattcc 3720 

aaacttccaa gcttggcaag atggtttgaa atacagtgac ggcgaaaaag cgttcgctac 3780 

agaaaatact cgcgtaaact tctgggacgt tctgtactgg ggcggtactt cctcagtgta 3840 

cgagtggtct aagaaaggtt acgacgtgat tgtttctaac ccagattacg tgtacatgga 3900 

tatgccatac gaagttgacc cgaaagagcg tggttactac tgggcaacac gtgcaacgga 3960 

tactcgtaag atgtttggct ttgcaccaga gaacatgcct caaaacgcag aaacttctgt 4020 

agatcgcgat ggcaatggct ttactggtaa aggtgaaatc gaagcgaaac ctttctacgg 4080 

tctatctgca caactttggt ctgagacagt acgtaacgac gagcaatacg agtacatggt 4140 

attccctcgc gtcctcgctg ctgctcagcg tgcatggcac cgtgctgact gggaaaacga 4200 

ctacaaagtt ggtgttgagt actcgcaaaa ctctaatcta gttgataaag catcgctaaa 4260 

ccaagactac aaccgctttg cgaacgtact tggtcaacgt gaactggcta agctagaaaa 4320 

atcaggtatt gactaccgcc taccagtacc aggtgcaaaa gtagaagatg gtaagctagc 4380 

aatgaacgtt cagttccctg gcgtaacgct tcaatactct ctggatggtg agaactggtt 4440 

gacttatgca gacaacgctc gtccaaatgt aactggtgaa gtcttcatcc gctcggtatc 4500 

tgcgacaggt gagaaggtaa gccgtatcac tagcgtgaaa taatagcgct cagtattcac 4560 

taaaatcata gttccttact caaagccctc aacttatgtt gggggctttg tttatttttc 4 620 

ttcggaaaat aagcgtgatc ccccgggggc gcctaccttt cacgagttgc gcagtttgtc 4 680 

tgcaagactc tatgagaagc agataagcga taagtttgct caacatcttc tcgggcataa 4740 

gtcggacacc atggcatcac agtatcgtga tgacagaggc agggagtggg acaaaattga 4800 

aatcaaataa tgattttatt ttgactgata gtgacctgtt cgttgcaaca aattgataag 4860 

caatgctttt ttataatgcc aacttagtat aaaaaagctg aacgagaaac gtaaaatgat 4920 

ataaatatca atatattaaa ttagattttg cataaaaaac agactacata atactgtaaa 4980 

acacaacata tgcagtcact atgaatcaac tacttagatg gtattagtga cctgtaacag 5040 

agcattagcg caaggtgatt tttgtcttct tgcgctaatt ttttgtcatc aaacctgtcg 5100 

catgatcatg gggctgcagg aattcgatgg tcgaatttgc tttcgaattt ctgccattca 5160 

tccgcttatt atcacttatt caggcgtagc accaggcgtt taagggcacc aataactgcc 5220 

ttaaaaaaat tacgccccgc cctgccactc atcgcagtac tgttgtaatt cattaagcat 5280 

tctgccgaca tggaagccat cacagacggc atgatgaacc tgaatcgcca gcggcatcag 5340 

caccttgtcg ccttgcgtat aatatttgcc catggtgaaa acgggggcga agaagttgtc 5400 

catattggcc acgtttaaat caaaactggt gaaactcacc cagggattgg ctgagacgaa 54 60 

aaacatattc tcaataaacc ctttagggaa ataggccagg ttttcaccgt aacacgccac 5520 

atcttgcgaa tatatgtgta gaaactgccg gaaatcgtcg tggtattcac tccagagcga 5580 

tgaaaacgtt tcagtttgct catggaaaac ggtgtaacaa gggtgaacac tatcccatat 5640 

caccagctca ccgtctttca ttgccatacg 5670 

<210> 15 
<211> 238 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> LacZ (/chitobiase Fusion 

<220> 
<221> CDS 

<222> (119) . . . (238) 
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<221> -35__signal 
<222> (44) . . . (50) 
<223> Lac promoter 

<221> -10_signal 

<222> (69) ... (74) 

<223> Lac promoter 

<221> protein_bind 

<222> (81) . . . (107) 

<223> Lac repressor binding site 

<221> protein_bind 

<222> (7) . . . (34) 

<223> CAP-cAMP binding site 

<400> 15 

gcatgcatta atgtgagtta gctcactcat taggcacccc aggctttaca ctttatgctt 60 
ccggctcgta tgttgtgtgg aattgtgagc ggataacaat ttcacacagg aaacagct 118 
atg acc atg att acg cca age ttg cat gec tgc agg teg act eta gag 166 
Met Thr Met He Thr Pro Ser Leu His Ala Cys Arg Ser Thr Leu Glu 
15 10 15 

gat ccc egg gta ccg age tct gag caa caa gtt gta aac tea ctg get 214 
Asp Pro Arg Val Pro Ser Ser Glu Gin Gin Val Val Asn Ser Leu Ala 
20 25 30 

gat aac ctt gat ate caa tat gaa 238 
Asp Asn Leu Asp He Gin Tyr Glu 
35 40 



<210> 16 
<211> 40 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> LacZ {/chitobiase Fusion 
<400> 16 

Met Thr Met He Thr Pro Ser Leu His Ala Cys Arg Ser Thr Leu Glu 

15 10 15 

Asp Pro Arg Val Pro Ser Ser Glu Gin Gin Val Val Asn Ser Leu Ala 

20 25 30 

Asp Asn Leu Asp He Gin Tyr Glu 
35 40 

<210> 17 
<211> 22 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> dnaA/chitobiase Fusion 
<400> 17 

Met Ser Leu Ser Leu Trp Gin Gin Cys Leu Ala Arg Leu Gin Asp Glu 

15 10 15 

Leu Val Pro Ser Ser Glu 
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20 

<210> 18 
<211> 2643 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (2643) 

<223> dnaA/Chitobiase Fusion 

<400> 18 

gtg tea ctt teg ctt tgg cag cag tgt ctt gee cga ttg cag gat gag 4 8 

Met Ser Leu Ser Leu Trp Gin Gin Cys Leu Ala Arg Leu Gin Asp Glu 
15 10 15 

ttg gta ccg age tct gag caa caa gtt gta aac tea ctg get gat aac 96 
Leu Val Pro Ser Ser Glu Gin Gin Val Val Asn Ser Leu Ala Asp Asn 
20 25 30 

ctt gat ate caa tat gaa gtg tta act aac cat ggt get aac gaa ggt 144 
Leu Asp He Gin Tyr Glu Val Leu Thr Asn His Gly Ala Asn Glu Gly 
35 40 45 

ctt gcg tgc caa gat atg ggc gca gaa tgg get tct tgt aac aaa gta 192 
Leu Ala Cys Gin Asp Met Gly Ala Glu Trp Ala Ser Cys Asn Lys Val 
50 55 60 

aac atg acg ctt gtt aac caa ggt gaa get gtt gac tea aaa gat tgg 240 
Asn Met Thr Leu Val Asn Gin Gly Glu Ala Val Asp Ser Lys Asp Trp 
65 70 75 80 

get att tac ttc cac age att cgt ctg att ctg gat gtt gac aac gag 288 
Ala He Tyr Phe His Ser He Arg Leu He Leu Asp Val Asp Asn Glu 
85 90 95 

cag ttc aaa ate tct cgt gta acg ggt gac eta cat aag eta gaa cca 336 
Gin Phe Lys He Ser Arg Val Thr Gly Asp Leu His Lys Leu Glu Pro 
100 105 110 

aca gat aag ttt gac ggc ttc get gee ggt gaa gag gtt gtt ctt cca 384 
Thr Asp Lys Phe Asp Gly Phe Ala Ala Gly Glu Glu Val Val Leu Pro 
115 120 125 

ttg gtt ggt gaa tac tgg caa eta ttt gaa act gac ttc atg ccg ggt 432 
Leu Val Gly Glu Tyr Trp Gin Leu Phe Glu Thr Asp Phe Met Pro Gly 
130 135 140 

gca ttc gtt tct get cca aac gca gaa cct aag atg att get tct eta 480 
Ala Phe Val Ser Ala Pro Asn Ala Glu Pro Lys Met He Ala Ser Leu 
145 150 155 160 

aat act gaa gat gtt gcg tct ttt gtg acg ggt ctt gaa ggt aac aac 528 
Asn Thr Glu Asp Val Ala Ser Phe Val Thr Gly Leu Glu Gly Asn Asn 
165 170 175 
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eta aaa cgt aca cca gat gac aac aat gta ttt gca aac get gtg tct 57 6 

Leu Lys Arg Thr Pro Asp Asp Asn Asn Val Phe Ala Asn Ala Val Ser 
180 185 190 

cgt ttt gag aaa aac gaa gac eta gca aca caa gac gta tea acc acg 624 
Arg Phe Glu Lys Asn Glu Asp Leu Ala Thr Gin Asp Val Ser Thr Thr 
195 200 205 

tta eta cca aca cca atg cac gtt gaa gcg ggt aaa ggc aaa gta gat 672 
Leu Leu Pro Thr Pro Met His Val Glu Ala Gly Lys Gly Lys Val Asp 
210 215 220 

ate gcg gat ggt att gcg ctg cct aaa gac gca ttc gat gcg act cag 720 
He Ala Asp Gly He Ala Leu Pro Lys Asp Ala Phe Asp Ala Thr Gin 
225 230 235 240 

ttc gca gcg att caa gat cgt gca gaa gtg gta ggt gtg gac gtt cgt 7 68 

Phe Ala Ala He Gin Asp Arg Ala Glu Val Val Gly Val Asp Val Arg 
245 250 255 

ggt gat ctt cct gta age ate act gtt gtt cct gca gac ttc acc ggt 816 
Gly Asp Leu Pro Val Ser He Thr Val Val Pro Ala Asp Phe Thr Gly 
260 265 270 

gaa tta gca aaa tct ggt get tac gaa atg age ate aaa ggc gac ggt 8 64 

Glu Leu Ala Lys Ser Gly Ala Tyr Glu Met Ser He Lys Gly Asp Gly 
275 280 285 

att gtg att aaa gcg ttc gac caa gca ggc get ttc tac gca gta caa 912 
He Val He Lys Ala Phe Asp Gin Ala Gly Ala Phe Tyr Ala Val Gin 
290 295 300 

tct ate ttt ggc ctg gta gat age caa aat get gat tct eta cca caa 960 
Ser He Phe Gly Leu Val Asp Ser Gin Asn Ala Asp Ser Leu Pro Gin 
305 310 315 320 

ctg tct att aaa gat gcg cct cgt ttt gat tac cgt ggt gtg atg gtg 1008 
Leu Ser He Lys Asp Ala Pro Arg Phe Asp Tyr Arg Gly Val Met Val 
325 330 335 

gat gtg get cgt aac ttc cac tct aag gac gca ate ctt gca acg eta 1056 
Asp Val Ala Arg Asn Phe His Ser Lys Asp Ala He Leu Ala Thr Leu 
340 345 350 

gac caa atg gca gcg tac aag atg aac aaa ctt cac ctt cac eta acc 1104 
Asp Gin Met Ala Ala Tyr Lys Met Asn Lys Leu His Leu His Leu Thr 
355 360 365 

gat gat gaa ggc tgg cgt tta gaa ate ccg ggt ctg cct gag ctg aca 1152 
Asp Asp Glu Gly Trp Arg Leu Glu He Pro Gly Leu Pro Glu Leu Thr 
370 375 380 

gaa gtg ggt get aac cgt tgt ttc gat aca caa gag aaa age tgt tta 1200 
Glu Val Gly Ala Asn Arg Cys Phe Asp Thr Gin Glu Lys Ser Cys Leu 
385 390 395 400 
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ctg cct cag ctt ggc tct ggt cca acg aca gac aac ttt ggc tct ggc 1248 
Leu Pro Gin Leu Gly Ser Gly Pro Thr Thr Asp Asn Phe Gly Ser Gly 
405 410 415 

tac ttc age aaa gca gac tac gtg gaa ate ttg aaa tac gcg aaa gca 1296 
Tyr Phe Ser Lys Ala Asp Tyr Val Glu lie Leu Lys Tyr Ala Lys Ala 
420 425 430 

cgt aac att gaa gtg att cca gaa ate gat atg cca get cac get cgt 134 4 

Arg Asn lie Glu Val lie Pro Glu lie Asp Met Pro Ala His Ala Arg 
435 440 445 

gca gca gta gta tea atg gaa get cgt tac gac cgc eta atg gaa gaa 1392 
Ala Ala Val Val Ser Met Glu Ala Arg Tyr Asp Arg Leu Met Glu Glu 
450 455 460 

ggt aaa gaa get gaa gcg aac gaa tac cgt ctg atg gat cct caa gat 1440 
Gly Lys Glu Ala Glu Ala Asn Glu Tyr Arg Leu Met Asp Pro Gin Asp 
465 470 475 480 

aca tea aac gta acg acg gtt cag ttc tac aat aag caa age ttc ate 1488 
Thr Ser Asn Val Thr Thr Val Gin Phe Tyr Asn Lys Gin Ser Phe He 
485 490 495 

aac cca tgt atg gaa tct tea act cgc ttt gtt gat aag gtg att tea 1536 
Asn Pro Cys Met Glu Ser Ser Thr Arg Phe Val Asp Lys Val He Ser 
500 505 510 

gaa gtg gca gca atg cac caa gaa get ggc get cca eta aca act tgg 1584 
Glu Val Ala Ala Met His Gin Glu Ala Gly Ala Pro Leu Thr Thr Trp 
515 520 525 

cac ttc ggt ggt gac gaa gcg aag aac ate aag eta ggt get ggt ttc 1632 
His Phe Gly Gly Asp Glu Ala Lys Asn He Lys Leu Gly Ala Gly Phe 
530 535 540 

caa gac gtt aac gca gaa gat aaa gta age tgg aaa ggc acg att gac 1680 
Gin Asp Val Asn Ala Glu Asp Lys Val Ser Trp Lys Gly Thr He Asp 
545 550 555 560 

ctg tct aaa caa gac aag ccg ttt gca cag tct cca caa tgt cag acg 1728 
Leu Ser Lys Gin Asp Lys Pro Phe Ala Gin Ser Pro Gin Cys Gin Thr 
565 570 575 

eta ate aca gat ggc aca gtc agt gac ttt get cac eta cca age cac 1776 
Leu He Thr Asp Gly Thr Val Ser Asp Phe Ala His Leu Pro Ser His 
580 585 590 

ttc gcg gaa gaa gtg teg aag att gtt get gag aaa ggc att cca aac 1824 
Phe Ala Glu Glu Val Ser Lys He Val Ala Glu Lys Gly He Pro Asn 
595 600 605 

ttc caa get tgg caa gat ggt ttg aaa tac agt gac ggc gaa aaa gcg 1872 
Phe Gin Ala Trp Gin Asp Gly Leu Lys Tyr Ser Asp Gly Glu Lys Ala 
610 615 620 

ttc get aca gaa aat act cgc gta aac ttc tgg gac gtt ctg tac tgg 1920 
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Phe Ala Thr Glu Asn Thr Arg Val Asn Phe Trp Asp Val Leu Tyr Trp 
625 630 635 640 

ggc ggt act tec tea gtg tac gag tgg tct aag aaa ggt tac gac gtg 1968 
Gly Gly Thr Ser Ser Val Tyr Glu Trp Ser Lys Lys Gly Tyr Asp Val 
645 650 655 

att gtt tct aac cca gat tac gtg tac atg gat atg cca tac gaa gtt 2016 
lie Val Ser Asn Pro Asp Tyr Val Tyr Met Asp Met Pro Tyr Glu Val 
660 665 670 

gac ccg aaa gag cgt ggt tac tac tgg gca aca cgt gca acg gat act 2064 
Asp Pro Lys Glu Arg Gly Tyr Tyr Trp Ala Thr Arg Ala Thr Asp Thr 
675 680 685 

cgt aag atg ttt ggc ttt gca cca gag aac atg cct caa aac gca gaa 2112 
Arg Lys Met Phe Gly Phe Ala Pro Glu Asn Met Pro Gin Asn Ala Glu 
690 695 700 

act tct gta gat cgc gat ggc aat ggc ttt act ggt aaa ggt gaa ate 2160 
Thr Ser Val Asp Arg Asp Gly Asn Gly Phe Thr Gly Lys Gly Glu lie 
705 710 715 720 

gaa gcg aaa cct ttc tac ggt eta tct gca caa ctt tgg tct gag aca 2208 
Glu Ala Lys Pro Phe Tyr Gly Leu Ser Ala Gin Leu Trp Ser Glu Thr 
725 730 735 

gta cgt aac gac gag caa tac gag tac atg gta ttc cct cgc gtc etc 2256 
Val Arg Asn Asp Glu Gin Tyr Glu Tyr Met Val Phe Pro Arg Val Leu 
740 745 750 

get get get cag cgt gca tgg cac cgt get gac tgg gaa aac gac tac 2304 
Ala Ala Ala Gin Arg Ala Trp His Arg Ala Asp Trp Glu Asn Asp Tyr 
755 760 765 

aaa gtt ggt gtt gag tac teg caa aac tct aat eta gtt gat aaa gca 2352 
Lys Val Gly Val Glu Tyr Ser Gin Asn Ser Asn Leu Val Asp Lys Ala 
770 775 780 

teg eta aac caa gac tac aac cgc ttt gcg aac gta ctt ggt caa cgt 2400 
Ser Leu Asn Gin Asp Tyr Asn Arg Phe Ala Asn Val Leu Gly Gin Arg 
785 ■ 790 795 800 

gaa ctg get aag eta gaa aaa tea ggt att gac tac cgc eta cca gta 24 4 8 

Glu Leu Ala Lys Leu Glu Lys Ser Gly lie Asp Tyr Arg Leu Pro Val 
805 810 815 

cca ggt gca aaa gta gaa gat ggt aag eta gca atg aac gtt cag ttc 24 96 

Pro Gly Ala Lys Val Glu Asp Gly Lys Leu Ala Met Asn Val Gin Phe 
820 825 830 

cct ggc gta acg ctt caa tac tct ctg gat ggt gag aac tgg ttg act 2544 
Pro Gly Val Thr Leu Gin Tyr Ser Leu Asp Gly Glu Asn Trp Leu Thr 
835 840 845 

tat gca gac aac get cgt cca aat gta act ggt gaa gtc ttc ate cgc 2592 
Tyr Ala Asp Asn Ala Arg Pro Asn Val Thr Gly Glu Val Phe lie Arg 
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850 855 860 

teg gta tct gcg aca ggt gag aag gta age cgt ate act age gtg aaa 2640 

Ser Val Ser Ala Thr Gly Glu Lys Val Ser Arg He Thr Ser Val Lys 

865 870 875 880 



taa 
* 



2643 



<210> 19 
<211> 880 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> dnaA/Chitobiase Fusion 
<400> 19 

Met Ser Leu Ser Leu Trp Gin Gin Cys Leu Ala Arg Leu Gin Asp Glu 

1 5 10 15 

Leu Val Pro Ser Ser Glu Gin Gin Val Val Asn Ser Leu Ala Asp Asn 

20 25 30 

Leu Asp He Gin Tyr Glu Val Leu Thr Asn His Gly Ala Asn Glu Gly 

35 40 45 

Leu Ala Cys Gin Asp Met Gly Ala Glu Trp Ala Ser Cys Asn Lys Val 

50 55 60 

Asn Met Thr Leu Val Asn Gin Gly Glu Ala Val Asp Ser Lys Asp Trp 
65 70 75 80 

Ala He Tyr Phe His Ser He Arg Leu He Leu Asp Val Asp Asn Glu 

85 90 95 

Gin Phe Lys He Ser Arg Val Thr Gly Asp Leu His Lys Leu Glu Pro 

100 105 110 

Thr Asp Lys Phe Asp Gly Phe Ala Ala Gly Glu Glu Val Val Leu Pro 

115 120 125 

Leu Val Gly Glu Tyr Trp Gin Leu Phe Glu Thr Asp Phe Met Pro Gly 

130 135 140 

Ala Phe Val Ser Ala Pro Asn Ala Glu Pro Lys Met He Ala Ser Leu 
145 150 155 160 

Asn Thr Glu Asp Val Ala Ser Phe Val Thr Gly Leu Glu Gly Asn Asn 

165 170 175 

Leu Lys Arg Thr Pro Asp Asp Asn Asn Val Phe Ala Asn Ala Val Ser 

180 185 190 

Arg Phe Glu Lys Asn Glu Asp Leu Ala Thr Gin Asp Val Ser Thr Thr 

195 200 205 

Leu Leu Pro Thr Pro Met His Val Glu Ala Gly Lys Gly Lys Val Asp 

210 215 220 

He Ala Asp Gly He Ala Leu Pro Lys Asp Ala Phe Asp Ala Thr Gin 
225 230 235 240 

Phe Ala Ala He Gin Asp Arg Ala Glu Val Val Gly Val Asp Val Arg 

245 250 255 

Gly Asp Leu Pro Val Ser He Thr Val Val Pro Ala Asp Phe Thr Gly 

260 265 270 

Glu Leu Ala Lys Ser Gly Ala Tyr Glu Met Ser He Lys Gly Asp Gly 

275 280 285 

He Val He Lys Ala Phe Asp Gin Ala Gly Ala Phe Tyr Ala Val Gin 

290 295 300 

Ser He Phe Gly Leu Val Asp Ser Gin Asn Ala Asp Ser Leu Pro Gin 
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305 

Leu Ser He 

Asp Val Ala 

Asp Gin Met 
355 

Asp Asp Glu 
370 

Glu Val Gly 
385 

Leu Pro Gin 

Tyr Phe Ser 

Arg Asn He 
435 

Ala Ala Val 
450 

Gly Lys Glu 
465 

Thr Ser Asn 

Asn Pro Cys 

Glu Val Ala 
515 

His Phe Gly 

530 
Gin Asp Val 
545 

Leu Ser Lys 



Lys Asp 
325 
Arg Asn 
340 

Ala Ala 

Gly Trp 

Ala Asn 

Leu Gly 
405 
Lys Ala 
420 

Glu Val 

Val Ser 

Ala Glu 

Val Thr 
485 
Met Glu 
500 

Ala Met 
Gly Asp 
Asn Ala 



Leu He Thr 

Phe Ala Glu 
595 

Phe Gin Ala 
610 

Phe Ala Thr 
625 

Gly Gly Thr 

He Val Ser 

Asp Pro Lys 
675 

Arg Lys Met 
690 

Thr Ser Val 
705 

Glu Ala Lys 

Val Arg Asn 

Ala Ala Ala 
755 



Gin Asp 
565 
Asp Gly 
580 

Glu Val 

Trp Gin 

Glu Asn 

Ser Ser 
645 
Asn Pro 
660 

Glu Arg 

Phe Gly 

Asp Arg 

Pro Phe 
725 
Asp Glu 
740 

Gin Arg 



310 

Ala Pro 

Phe His 

Tyr Lys 

Arg Leu 
375 
Arg Cys 
390 

Ser Gly 

Asp Tyr 

lie Pro 

Met Glu 
455 
Ala Asn 
470 

Thr Val 

Ser Ser 

His Gin 

Glu Ala 
535 
Glu Asp 
550 

Lys Pro 



Arg Phe Asp 
330 

Ser Lys Asp 

345 
Met Asn Lys 
360 

Glu He Pro 

Phe Asp Thr 

Pro Thr Thr 
410 

Val Glu He 

425 
Glu He Asp 
440 

Ala Arg Tyr 

Glu Tyr Arg 

Gin Phe Tyr 
490 

Thr Arg Phe 

505 
Glu Ala Gly 
520 

Lys Asn lie 
Lys Val Ser 



Thr Val 

Ser Lys 

Asp Gly 
615 
Thr Arg 
630 

Val Tyr 

Asp Tyr 

Gly Tyr 

Phe Ala 
695 
Asp Gly 
710 

Tyr Gly 
Gin Tyr 
Ala Trp 



Phe Ala Gin 
570 

Ser Asp Phe 

585 
lie Val Ala 
600 

Leu Lys Tyr 

Val Asn Phe 

Glu Trp Ser 
650 

Val Tyr Met 

665 
Tyr Trp Ala 
680 

Pro Glu Asn 

Asn Gly Phe 

Leu Ser Ala 
730 

Glu Tyr Met 
745 

His Arg Ala 
760 



315 

Tyr Arg 

Ala He 

Leu His 

Gly Leu 
380 
Gin Glu 
395 

Asp Asn 

Leu Lys 

Met Pro 

Asp Arg 
460 
Leu Met 
475 

Asn Lys 

Val Asp 

Ala Pro 

Lys Leu 
540 
Trp Lys 
555 

Ser Pro 



Gly Val 

Leu Ala 
350 
Leu His 
365 

Pro Glu 

Lys Ser 

Phe Gly 

Tyr Ala 
430 
Ala His 
445 

Leu Met 
Asp Pro 
Gin Ser 



Lys Val 
510 
Leu Thr 
525 

Gly Ala 
Gly Thr 
Gin Cys 



Ala His 

Glu Lys 

Ser Asp 
620 
Trp Asp 
635 

Lys Lys 

Asp Met 

Thr Arg 

Met Pro 
700 
Thr Gly 
715 

Gin Leu 
Val Phe 
Asp Trp 



Leu Pro 
590 
Gly lie 
605 

Gly Glu 

Val Leu 

Gly Tyr 

Pro Tyr 
670 
Ala Thr 
685 

Gin Asn 

Lys Gly 

Trp Ser 

Pro Arg 
750 
Glu Asn 
765 



320 
Met Val 
335 

Thr Leu 

Leu Thr 

Leu Thr 

Cys Leu 
400 
Ser Gly 
415 

Lys Ala 

Ala Arg 

Glu Glu 

Gin Asp 
480 
Phe lie 
495 

lie Ser 

Thr Trp 

Gly Phe 

He Asp 
560 
Gin Thr 
575 

Ser His 

Pro Asn 

Lys Ala 

Tyr Trp 
640 
Asp Val 
655 

Glu Val 

Asp Thr 

Ala Glu 

Glu lie 
720 
Glu Thr 
735 

Val Leu 



Asp Tyr 
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91 , 

ft*" 



Lys 


Val Gly Val 


Glu 


Tyr Ser 


Gin 


Asn 


Ser 


Asn Leu Val 


Asp 


Lys 


Ala 




770 




775 








780 




Ser 


Leu Asn Gin 


Asp 


Tyr Asn 


Arg 


Phe 


Ala 


Asn Val Leu 


Gly Gin 


Arg 


785 






790 








795 






800 


Glu 


Leu Ala Lys 


Leu 


Glu Lys 


Ser 


Gly 


He 


Asp Tyr Arg 


Leu 


Pro 


Val 






805 








810 






815 




Pro 


Gly Ala Lys 


Val 


Glu Asp 


Gly Lys 


Leu 


Ala Met Asn 


Val 


Gin 


Phe 




820 








825 






830 






Pro 


Gly Val Thr 


Leu 


Gin Tyr 


Ser 


Leu Asp 


Gly Glu Asn 


Trp 


Leu 


Thr 




835 






840 






845 








Tyr 


Ala Asp Asn Ala Arg Pro Asn 


Val 


Thr 


Gly Glu Val 


Phe 


He 


Arg 




850 




855 








860 






Ser 


Val Ser Ala 


Thr 


Gly Glu 


Lys 


Val 


Ser 


Arg He Thr 


Ser 


Val 


Lys 


865 






870 








875 






880 
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